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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3acenanuu kapeapel [IpOEKTUPOBAHUS U SKCILTyaTallMd METALTYPIHISCKUX
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Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM roy Ha 3acefaHuu Kageapel [IpoeKTUpOBaHUS U IKCILTyaTallud METALTyPTHYSCKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AlT. IEPHYHOB

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2027 - 2028
yueOHOM Toy Ha 3acefaHuu Kageapbl [IpoeKTUPOBaHUS U IKCIUTYaTallud METALTYPTHUECKUX

IIporokomor 20 r. Ne
3aB. kadeapoii A.I'. KopuyHoB

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peamsanuu B 2028 - 2029
y4eOHOM roy Ha 3acenaHuu kapeapsl [IpOEKTHPOBAHUS U SKCILTyaTallMd METALTYPIHIECKUX

IIporokomor 20 . Ne

3aB. kadeapoit AT. K_opquOB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpenHa s peanmm3arnuu B 2029 - 2030
yueOHOM roy Ha 3aceqanuu kadeapsl [IpoeKTHPOBaHUS U SKCILTyaTallMd METALTYPTUYECKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoi AlT. K_opquOB




1 Iles1u ocBOEHUS TN CUMILTHHBI (MOYJI51)

Hensimu  ocBoeHMs]  OUCHUIUIMHBI  «TeXHOIOTWYECKHWE JIMHUM M KOMILJIEKCHI
METAITYPrUUECKUX LIEXOB» SBIIAETCA: OOyYyeHHE METOJaM pacdeTa IPOU3BOAUTEIBLHOCTU U
KOJIMYECTBA MAIMH M arperaroB METaUIyprU4ecKHMX KOMIUIEKCOB, BbIOOpa M pa3MeEIIeHUS
TEXHOJIOTUYECKOTO 000pyIOBaHHS B COOTBETCTBUM C UX MPOIMYCKHOW CHOCOOHOCTBIO,
rpy30M0TOKaMH, MPUMEHEHHEM MPOTPECCUBHBIX PECYPCO- M IHEProcOeperarwmnx TeXHOJIOTUH,
HaBBIKaM 3CKHU3HOTO MPOEKTUPOBAHMS METAJUTYPrHUECKUX KOMILJICKCOB; YUyacTue B paboTax o
JIOBOJIKE M OCBOEHUIO TEXHOJOTHYECKHX MPOIIECCOB B XOJ€ MOJITOTOBKU NMPOHU3BOACTBA HOBOM
OPOAYKIMH, TPOBEPATh KAaueCTBO MOHTa)XXa W HaNaJKU MpPU HUCHBITAHUAX U CcJade B
AKCIUTyaTaI[MI0 HOBBIX 00pa3IloB M3ACNUH, Y3JI0B U JeTalei BRIMyCKaeMol mpoayKuuu; Beioop
OCHOBHBIX W  BCIIOMOTATEJIbHBIX  MaTepuaioB, CHOCOOOB  peald3allid  OCHOBHBIX
TEXHOJOTMYECKUX  IIPOLIECCOB, IPUMEHEHHUE IPOTrPECCUBHBIX  METOJOB  AKCIUIyaTallUH
TEXHOJIOTHYECKOT0 OO0OpYy/IOBaHUSI MPU HM3TOTOBICHUU TEXHOJOTWYECKUX MAlIWH, OBJIaJICHUE
HEOOXOIUMBIM U JOCTATOYHBIM YPOBHEM OOIIEKYIbTYPHBIX U MPOPECCUOHANBHBIX KOMIETEHIINN
B cooTBeTcTBUU C¢ TpeboBanusimu ®I'OC BO no nanpasienuto «TexHomornueckue MaliuHbl U
o0opynoBaHue» npopuib «MeTamrypruueckie MaluHbl 1 000pyJOBaHHE.

2 MecTO TUCHUILTUHBI (MOIYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Juctumuimaa TexHonorndeckne JTMHANA U KOMILIEKChl METAJUTYPIrHUECKUX [I€X0B BXOIHUT
B 00513aTEIILHYIO 4aCTh Y4eOHOTO IJ1aHa 00pa3oBaTeIbHON TPOTPAMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMUPOBAHHBIE B PE3Y/IbTATE H3YUCHHS TUCIUIUTNH/ TIPAKTHK:

MopzenupoBaHue B MAIIMHOCTPOCHUH

OCHOBBI IPOEKTUPOBAHUS

MaruHOCTpOUTEIbHBIE MaTePHAIIbI

3HaHus (YMEHMs, BIIaJIEHUs ), IOJyYSHHbIE NMPU M3YyYeHUU JaHHOM IUCIMIIIMHBI OyxyT
HEOOXOIUMBI JUTSl U3yUSHUS T CIUTLTIH/TIPAKTHK:

[Tpon3BoaCcTBEHHAS — IPEAUIIIIOMHAs IPAKTUKA

[IpoekTHpoBaHKE CUCTEM TUAPO- U THEBMOIIPUBOJIA

[TpoexTHast olleHKa HAAEKHOCTH TEXHUIECKUX OOBEKTOB

ITpon3BoACTBEHHAS - TEXHOJIOTHYECKAs (TPOEKTHO-TEXHOJIOTMYECKasl) MPaKTHUKA

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHu st

B pesynbTaTe ocBOeHUs TUCHUILUIUHBI (MOys) « TeXHOIOrnYecKre TMHUN U KOMILJIEKCHI
METaJUTyPrUUECKUX IIEX0B» 00yUaroUNHCs JOIHKEH 001a1aTh CIEAYIOIIMMU KOMITETeHIUAMU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTop JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-9 CriocoOeH BHEIPSTH M OCBAUBATh HOBOE TEXHOJOTHUYECKOE 000PYI0BAHHE;

OI1K-9.1 Pemaer cranmaptHBIe 3amaud  MPOPECCHOHAIBHOW JIEATETLHOCTH TI0
BHEJIPESHUIO U OCBAMBAHUIO HOBOTO TEXHOJIOTHYECKOT0 000Dy I0BAHHS




4. CTpyKTypa, 00bEéM H coaep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI COCTaBIsAeT 8 3aueTHBIX eauHuIl 288 akajn. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 22,3 akaJl. 4acoB:
—ayautopHas — 18 aka. gacos;

— BHeayiuTOpHas — 4,3 akaj. 4acos;

— camocTosTenpHas padota — 253,1 aka. yacos;

— B (popMe npakTHuecKoi moarotoBku — 0 akaz. 4yac;

— MOJrOTOBKA K DK3amMeHy — 12,6 akaj. dac
— MMOATOTOBKA K 3a4éTy — 12,6 akay. yac
dopma aTTecTalMU - KypcoBas paboTa, 3a4eT, IK3aMeH

AynutopHas s s
KOHTaKTHast paboTa E z DopMa TeKyIero
Paznmen/ Tema 2 (B axan. wacax) E g‘ Bun . KOHTPOIIA Kon
[ — > & 5 | caMOCTOATENLHOM  yOMEBAEMOCTH H | o o
0 & paboThI MIPOMEKYTOYHOM
na6. | npakr. | € 8
Tlex. Z'Q aTTecTaluu
3aH. | 3aH. | O &
1. Temal
1.1 Bsegenue. OCHOBHEIE CaMoCTOSATENBHOE
Ipe/ICTaBICHUS 0 u3ydeHue yueOHoi
METaJTypTHIeCKOM 1 HAy4YHO JINTEpa-
MPOU3BOJCTBE, CO-CTOSTHUE U 1 13 TypBl YcTHbli onpoc OIIK-9.1
HEePCHEeKTHBBI pa3BUTHA Pa6oTa ¢
METaJUTypTUYeCKOit JIEKTPOHHBIMU
MIPOMBIIITIEHHOCTH O6ubimorexamu
1.2 Teoperuyeckue OCHOBBI 3
HIPOCKTUPOBAHUS
TEXHOJIOTHYECKUX JIMHUH U Pabora ¢
KOMIIIIEKCOB. 2 3NIEKTPOHHBIMH Vet ompoc OIK-9.1
TexHomornaeckne  OCHOBBI OMOIHOTEUHBIMU
MPOEKTHUPOBAHUS pecypcamu
MeTaJlTypTHYeCKIX
HPENPHUIATUI U LIEXOB.
Wroro no pazpeny 2 1 13
2. Tema 2
CamocrosTenbHOe
2.1 TIpoeKkTHpOBaHUY JTMHUH u3ydeHue yueOHoH
IPOU3BOJICTBA arioMepara u U Hay4HO
OKAaTbIIIEH. JUTEPATYPHI
Croco0slI, MaIlIUHBI u Pabota c
arperatsl Uil ITOATOTOBKH| 3 2 2 38,1 | o27eKTPOHHBIMU VYcrHslii onpoc. OIIK-9.1
HIMXTOBBIX ~MAaTEpHalIoOB K 6ubarorekamMu
JIOMEHHOM MJaBKe. IMouck
IIpoexTupoBaHue AOMEHHBIX JIOHOJIHUTENILHOM
LIEXOB. UH(}OPMAIHH 110
3aJJaHHOH TeMe.
Hroro no pazaeny 2 2 38,1

3. Tema3




CamocrosTenbHOE
n3yueHue yuyeOHou

Y HAYYHO
3.1 ITpoekTupoBaHue JUTEPATYPbI
KOHBEPTEPHBIX [IEXOB. Pabota c
ITpoexTupoBanue JIEKTPOHHBIMU
AIIEKTPOCTAICTIABUIIbHBIX OubIMoTeKamMH. N
P 100 VYerHEIi ompoc. OIIK-9.1
uexoB.IIpoextupoBanune Brimonuenne
pa3nuBKU cTanu Ha MPaKTHICCKUX
MalfHax HENPEPHIBHOTO pabot
Tk 3arotoBok (MHJI3) [Tonck
JIOTIOJTHUTEJIbHOU
UHPOPMALIUH T10
3aJJaHHOU TEME.
HWroro mo pasueny 100
4, Tema 4
CamocrosTensHoe
n3ydeHue yaeOHon
4.1 OOume pemieHus B i ¥
U Hay4yHO
MPOEKTHPOBAHUU
JUTEPATYPHI
MPOKATHBIX LIEXOB.
Pabota c
TIpoekTHpoBaHUE COPTOBBIX
NIEKTPOHHBIMU
MPOKATHBIX LIEXOB.
Oubimorexkamu .
IIpoexTupoBanue LIEXOB 102 VYeTHBIH onpoc. OIIK-9.1
N N Brimonnenne
ropstaeit JICTOBOH
NPaKTUYECKUX
MPOKATKH.
IIpoexTrpoBanue 1eX0B paot
P P [Tonck
XOJIOZHOW TPOKATKU JINCTOB N
JIOTIOJTHUTENIEHOM
U JICHT.
UH(}OPMAIHH T10
3aJJaHHOU TeMe.
HWroro no pazgeny 102
Hroro 3a cemectp 253,1 Kp,3a4ET,oK3aMeH
KypcoBas paboTa
Hroro no aucnumninuae 253,1 oy P ’

3a4€T, OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OO0pa30BaTeNbHBIN MPOIECC PEATU3YETCS C MOMOIIBIO TPAJUIIMOHHBIX M HHTEPAKTUBHBIX
00pa3oBaTeNbHbIX TEXHOJOTHI: (QOpPMBI, HaNpaBiICHHbIE HA TEOPETHUYECKYIO IOJTOTOBKY
CTYACHTOB (JIEKIIMM, CAMOCTOSITeNbHas paboTa B ayaUTOPUH, KOHCYIbTalMU) U (HOPMBI,
HaIpaBJIEHHBIE HA MPAKTHYECKYIO MOJArOTOBKY (J1abopaTOpHbIe pabOThl, MPAKTHUECKUE 3aHATHUS
U CaMOCTOSITENIbHAS paboTa).

JUis  peanuzaly  MPEeIyCMOTPEHHBIX BHUAOB Yy4eOHOHl pabOThl B  KadecTBe
00pa30BaTeNbHBIX TEXHOJIOTUH B TMPENOAABAHUU JUCHHUILIMHBI «TeXHOJIOrHMYecKue JTUHUUA U
KOMIUIEKChI METAJUTYPTrUYE€CKHUX IEXOB» HUCIOIb3YIOTCS:

1. Tpanuuumonusie oOpa3oBaTeNbHBIE TEXHOJOTHH OPUEHTHPYIOTCS HAa OpPraHHU3alUio
00pa3oBaTeNbHOTO  MpoOLlecca, MPEANOJAralIilyl0 MPAMYI0 TPaHCISALUI 3HAHUA  OT
IpenoiaBaTess K CTyIeHTY (IIPEUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTIOCTPATUBHBIX
METOJIOB 00yueHHUsT). YueOHas AesITeIbHOCTh CTYJI€HTa HOCUT B TaKHX YCJIOBHUAX, KaK MPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

@opmbl y4eOHBIX 3aHSATHI C UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOIOTHIA:

Wudopmanmonnas JeKuus — [OCIENOBATEIbHOE H3JIOKEHHE MaTrepuaja B
TUCIUIIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BEpOaIbHBIMU CpEICTBAMU
(MOHOJIOT TperoaaBaTes).

JIeKImoHHbIE 3aHATHUS MPOXOAAT KaK B OYHOM PEKUME, TaK U B BUJE JAUCTAHIIMOHHOTO
o0yd4eHusi ¢ HCIojb30BaHueM cpeiactB kommyHukanuu ZOOM, Miropolis, MynbTuMeuiiHbIX
uHTepakTHBHBIX cpeactB Miro, Trello u mrardopmer Moodle, teachbase.ru-Ims .

[IpakTryeckoe 3aHATHE, MOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHH M HAaBBIKOB I10
MPEJIOKEHHOMY aIrOPUTMY.

3ammTy MpakTHYECKUX/Ta00paToOpHBIX paboOT MPOBOIUTH B IMPOrpaMMax Kak B OYHOM
pekuMe, Tak ¥ B BUJE AUCTAHIIMOHHOTO OOYYEHUS C UCIOJIb30BAHUEM CPEICTB KOMMYHHUKALIUU
zoom, miropolis, MyJIbTUMETMITHBIX HMHTEPAKTUBHBIX cpecTB MIro, trello u miatdopmer moodle,
teachbase.ru-Ims, www.mentimeter.com/ http://clever.me/ https://onlinetestpad.com/ u mp.

2. VIHTepaKTUBHBIC TEXHOJOTUU — OPTaHU3alNs 00pa30BaTEIBHOIO IMpoIlecca, KOTopas
IperonaraeT akTUBHOE U HEJIMHEHOe B3aMMO/IeHCTBHE BCEX YUaCTHUKOB, IOCTHKEHUE HA STON
OCHOBE JIMYHOCTHO 3HAYMMOTO IS HHUX 00pa3oBaTeNbHOTO pesynbraTa. Hapsimy co
CHEeLMATU3UPOBAHHBIMUA  TEXHOJOTHSIMM  TAaKOro  poja  HPUHIUI  MHTEPAKTUBHOCTH
NPOCIIeKUBAETCSI B OONBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENBbHBIX  TEXHOJOTHH.
WHTEepakTUBHOCTH MOAPA3yMEBAET CyOBEKT-CYyOBEKTHBIE OTHOLLIECHHS B X0 00pa30BaTeIbHOIO
nporiecca U, Kak ClieZicTBrE, (OPMHUPOBAHNE CaMOpPa3BUBAOIIEHCS HH(DOPMAIIHOHHO-PECYPCHOM
Cpeabl.

B o6pazoBarenbHOM npoliecce akTUBHO MPUMEHSIOTCS] MyJIbTUMEIHIHbBIE TEXHOJIOTHH. B
nporiecce YTEHHs JICKIMA TMPHUMEHSIOTCS TPE3SHTAlMH, COJACpKaIlie pazINYHbIe BUIBI
UHpOpMalLIUU: TEKCTOBYIO, 3BYKOBYIO, Ipaduueckyro. IIIMpoko npuMeHsIOTCs CTyIeHTaMu
AIIEKTPOHHBIE YYCOHHKH, TJ€ MPEICTABICH JOCTATOYHO ITHUPOKUI apceHal MYIbTUMEIUHHBIX
CPE/CTB, UTO HE UJIET B CPAaBHEHHE C UCIOJIb30BaHUEM OOBIYHBIX «OyMakKHbIX» yuyeOHUKOB. Ha
NPaKTUYECKUX 3aHSATHSX - UCIOJIH30BAHUE TECTOBBIX IMPOTPAMM JIJISl 3aKPEIUICHUS U KOHTPOJIS
3HaHUM.

Kaxnprit  oOydarommiics B TEYEHHE BCETO Tepuoja OOyYeHHs] OO0eCTeUrBaAETCS
WHNBUIYaIbHBIM HEOrpaHNYEHHBIM JOCTYIIOM K AIIEKTPOHHOM
nH(pOpMallMOHHO-00pa30BaTeNbHOM Cpe/ie yHUBEpCUTETA.

6 YueOHO-MeTOUYeCKOe 00eclieueHHe CaMOCTOSITeIbHOM padoThI 00y4yalommxcst
[Ipencrasneno B mpuioxkenuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUITIMHBI (MOYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. OcHOBBI yIpaBji€HHUS METAUNIypPrHYeCKUMH MalluHaMH U 000pyAOBaHHEM
[DnekTpoHHbIi pecypc] @ yueOHoe mocodue / M. B. Aumpocenko, O. A. @unatosa ; MI'TY. -
Marnutoropck : MI'TY, 2016. - 1 smektpon. ont. muck (CD-ROM). - Pexum mocryma:
https://host.megaprolib.net/MP0109/Download/MObject/20338

2. Toumnkun B. B. IIpoekTupoBaHWe 3JIEMEHTOB METAIYPrHUYECKUX MAIlIUH U
obopynoBanus [DieKTpoHHBIN pecypc] : yueOHnoe nmocodue / B. B. Tounnkun, O. A. ®unartosa ;
MI'TY. - Marauroropck : MI'TY, 2017. - 1 snextpon. ont. auck (CD-ROM). - Pexwum goctyma:
https://host.megaprolib.net/MP0109/Download/MObject/1853

0) JlonoJiHMTEILHAS JIATEpaTypa:

1. Akcenoa M.B., Kagomuukos B.U. u a.p. [IpoekTupoBaHue TEXHOJOTUYECKUX JTUHUN
¥ KOMILJICKCOB METAJUTYPTrHUECKUX 11eX0B: (yueOHoe mocoOue. PexoMenaus ynosrHOMOUYESHHON
opraau3zanuu Ne -808 ot 26.09.11r.):Marautoropck: ®I'bOY BIIO «MI'TVY», 2011.-150¢

https://host.megaprolib.net/MP0109/Download/MObject/3416

2. IIpoekTrpoBaHue MPOKATHBIX IIEX0B [ DIEKTPOHHBIH pecypc] : yueOHoe mocobue / M.
B. Annpocenko, B. . Kagomnukos, U. /1. Kagomnunkosa u ap. - Marautoropek : MI'TVY, 2015.
- 55 c.: mi. - PexxuM moctyna: https://host.megaprolib.net/MP0109/Download/MObject/3809

3. [IIpoextupoBanue 0OOpPYIOBaHUS IIEXOB AarJiOMEpPAllHOHHOTO U JOMEHHOTO
POM3BOICTBA [ DIIEKTPOHHBIN pecypc]: yuebHoe mocodue / M. B. Auapocenko, O. A. dunatosa,
B. . Kagomnukos, E. B. Kymukosa; MI'TY. - Marautoropck: MI'TY, 2016. - 1 snekTpoH. onT.
JICK (CD-ROM). - Pexum JIOCTYyTA:
https://host.megaprolib.net/MP0109/Download/MObject/20808

4. Topbatiok C.M., KameneB A.B., I'myxoB JIL.M. KoHcTpynpoBaHue MallMH U
000pyI0OBaHUST METAJUTYPTHISCKUX TIPOU3BOJICTB. B 2 X ToMax [ DeKTpoHHBIN pecypc]: yueOHHK.
— MWznarenbctBo «Jlawb» OnexkTpoHHO-OMOMMOTeuyHass cucrtema, 2008. Pexum poctyma:
http://e.lanbook.com/books/element.php?pll_id=2077&Ilogin-failed=1

5. CasenneBa P. H. [IpoexTupoBanue TOMEHHBIX 1IEX0B [ DIEKTPOHHBIN pecypce] : yuebHoe
nocobue / P. H. CaBenneBa ; MI'TY, [kad. MOM3]. - 2-¢ uza., noarot. mo ned. u3a. 2011 r. -
Marnurtoropck, 2016. - 1 osmextpon. onrt. guck (CD-ROM). - Pexum nocryna:
https://host.megaprolib.net/MP0109/Download/MObject/3023



https://host.megaprolib.net/MP0109/Download/MObject/20338
https://host.megaprolib.net/MP0109/Download/MObject/1853
https://host.megaprolib.net/MP0109/Download/MObject/3416
https://host.megaprolib.net/MP0109/Download/MObject/3809
https://host.megaprolib.net/MP0109/Download/MObject/20808
http://e.lanbook.com/books/element.php?pl1_id=2077&login-failed=1
https://host.megaprolib.net/MP0109/Download/MObject/3023

B) MeTonuyeckue ykazaHus:

1. [Moxunaes 0. A. KommnbiorepHoe  MoAeNUpOBaHME U CO3JaHUE
MPOEKTHO-KOHCTPYKTOPCKOW  JOKYMEHTallMu B  MamuHocTpoeHun cpeactBamu  CAIIP.
WmxenepHas u kxommbioTepHas rpaduxa B Autodesk Inventor, AutoCAD [DnexkTpoHHBIH
pecypc]: yueonoe mocobue. U. 1/10. A. IToxkunaes, E. A. CBuctynosa, O. M. Bepewmeii; MI'TY. -
Marnuroropck: MI'TY, 2016. - 1 snektpon. ont. auck (CD-ROM). - Pexum gocryma:
https://host.megaprolib.net/MP0109/Download/MObject/20788

2. CamembeBa, WM. A. MHuxenepnas u KommbloTepHas rpaduka. CosmpaHue
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Hassanue xypca CchIIKa
MexayHapoHas 0aza nosHoTekcToBbIX | http://link.springer.com/

JKypHAJIOB Springer Journals
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Information Services, OO0 «MIBUC»
9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIUIINHBI (MOLYJIf)

MarepuanbHO-TEXHHUECKOE 00eCIIeYeHUE JUCIUTUINHBI BKITFOUACT:

MatepuaabHO-TEXHHUECKOE 00eCTieYeHNe TUCIUTUTHHBI BKITFOYACT:

VY4eOHble ayIUTOPUH IS IIPOBEICHHS 3aHATHI JICKITMOHHOTO THTIA:

MynsTUMEIHITHBIE CPEJCTBA XPAHCHUS, TEpeNayd W MPEICTaBICHHUS HH(DOpMAIHH.
KoMIuIeKThl pa3aTouHoro HarIsITHOTO MaTepralia, KOTOPbIE BKIIOYAIOT B CE0sT OMOPHBIE CXEMBI,
rpaduku, Tadauibl, wutroctpanuu (ayd. 308).

YdeOHblE ayaUTOpPHM JJIS  TPOBEACHUS TMPAKTHYECKUX  3aHSATHs, TPYIIOBBIX
KOHCYJIbTAIIMH, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTECTAIIHH:

1. leficTByroiiias Moienb JoMeHHO#M ey (aya. 308).

2. JleiicTByr0IIast MOJIEI b JINTEHHOTO IBOpa JOMEHHOTO 1iexa (aya. 308).

3. leficTByro1I1ast MOJIEI b CBEPIMIIbHOM MamiHbI (ay. 308).

4. JleiicTByto1mas Mo ieib dnekrponymiku (aya. 308).

5. leficTByro1iiasi MOJIes b yroBoii aaekrpomneun (ay. 308).

6. [lelicTByro1iiasi MOIeIb MallIMHbI HEPEPBIBHOTO JIUThs 3aroToBOK (ay. 308).

7. Jlabopatopuslii nmpokaTHslii ctan 50/150 x 180 (aya. 043).

8. Kowmrmuiekc TEKCTOBBIX 3aJaHUi IS TIPOBEACHHUS MPOMEKYTOUHBIX M PYOEIKHBIX
KoHTpouieit (ayn. 406).

[Tomernenust st CaMOCTOSATEIHLHOM PAOOTHI 00YUAIOIUXCSI:

[TepconanbHbie KOMITBIOTEPHI ¢ TakeToM MS Office, BbIX010M B HHTEPHET U € TOCTYIIOM
B QJIEKTPOHHYIO HH()OPMAITMOHHO-00pa3oBaTesbHy0 cpeny yHuBepcuterta (aya. 407).

[Tomemenne [asi XpaHeHUsT U MNPOPUIAKTHUECKOTO OOCITY)KHBaHUS y4eOHOTO
000pyI0BaHUSA:

Ixadsl ans XxpaHeHHUs yueOHO-METOIUYECKON JOKYMEHTAIINH, y4eOHOT0 000pyI0BaHUS
U yu4eOHO-HaTJISAHbBIX mocoowmii (ay. 406).
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ITPUJIOKEHUE 1

Y4eOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0UXCs

Mo mucuummbe «TexHONOrHMYECKHE JMHUM M KOMIUIGKCHI ~ METALTYPIHYECKHX — LIEXOBY»
IpeycCMOTpeHa ayAUTOpHAast ¥ BHEAyJUTOPHAS CaMOCTOsTENbHast paboTa 00yJaromuxcsl.
AynuTopHasi caMOCTOsTeNIbHAS Pab0Ta CTYICHTOB IPE/IOJaraeT BBIIIOIHEHUE JIA0OPATOPHBIX U
NPaKTUYECKUX padoT.

IMpakTHyecKkue padoThI pacCYUTATh TEXHOJIOTHYECKYIO CXEMY B COOTBETCTBUU C METOANYCCKUM
yKa3aHHEM.

[TpoekTupoBaHuEe TEXHOIOTUYECKUX JIMHUH ClIeyeT HAUMHATD C BHIOOpA TUITA M YUCIIa OCHOBHBIX
MallIiH, KOTOPbIC IIPOU3BOASATCS HA OCHOBAHHMH 3aJaHHOM ITPOU3BOIUTEILHOCTH.

INPOEKTUPOBAHUE JIUHUU ITPOU3BOACTBA ATJIOMEPATA
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PI/ICYHOK 1 TexHOIIOrMUeCKas cxeMa IMPOU3BOJACTBA arjioMmepara:

1 - BaroHoonpokubIBaTENb; 2 - IPUEMHbIe OyHKepa; 3 - mrabeneykiaauuk; 4 - mradens; 5 -
POTOpPHBIN 3KCKaBaToOp; 6 - KOHBeHep; 7-4eThIpexXBaJIKOBasi APOOUIIKA; 8-MOJIOTKOBAs IPOOHIIKA;
9-rpoxot; 10, 11, 12, 13-OyHKepa COOTBETCTBEHHO I U3BECTHSKA, KOKCA, XKEJIE30PyIHOTO
KOHIIEHTpaTa U py/ibl, BO3Bpara; 14 - cmecutenbHbld KOHBeWep; 15 - GapabaHHbIN cMecuTenb; 16
— JIEHTOYHBIA TpaHcrmoprtep; 17-OapabaHHBI OKOMKOBaTeb; 18-arjomMepanvoHHAs MallWHA;
19-Bakyym-kamepsr; 20-gpoOunka, 21, 24 - rtpoxor; 22 - UpSAMOJMHEHHBIN OXJaaUTeNh
aryiomepara; 23 - 6apabaHHBIN OXJIaIUTETh BO3BpaTa; 25 - arjioBos; 26 - ra30BbIi KOJUIeKTOp; 27 -
MBUIEOYHCTKA; 28 - sKkcraycrep; 29 - npiMoBas TpyoOa



MPOEKTUPOBAHME JINHUU MMPOU3BOJACTBA OKATBIIIEN

PI/ICYHOK 2. TexHoyornueckas cxema IMPOU3BOJACTBA OKAaTBIIICH:

1- BaroHoompoKuAbIBaTENb; 2 -MpUeMHbIe OyHKepa; 3 - KoHBelep; 4 - mTabeneykiaauuk; 5 -
mrabenb; 6 - POTOPHBIM IKCKaBaTOp; 7 - MOJOTKOBast APOOMIIKA; 8 - mapoBasl MelbHUIA; 9 -
JKEJIE3HOJJOPOKHBIN 11eMeHToBO3 s 6entonuta; 10, 11,12, 13 - GyHKkepa COOTBETCTBEHHO JUIs
OCHTOHHWTA, WM3BECTHSKA, >KEJIC30PYJHOTO KOHIICHTpaTa M BO3Bpara; 14 - CMECUTEIbHBIN
KoHBelep; 15 - 6apabanublii okoMKoBatenp; 16, 20 - rpoxot; 17 - yknaguuk; 18 - nurarens; 19 -
KOHBeHepHast 00KUroBasi MalnHa; 21 - morpy304Hbiii OyHkep; 22 - mtabeab FOTOBBIX OKATHIIICH;
23 - mTabenb 0TceBa; 24 - OKATHIIIECBO3

[MPOEKTUPOBAHMUE JINMHUU [TPOU3BOJACTBA UYT'VHA

B JTOMEHHbIX I[TEYAX

1. Co ckunoBoi MoJaavyel MUXThI HAa KOJOIIHUK

TexHonornueckas cxema MNpou3BOJICTBA YYyT'yHA C KOHBEHEPHOU MOJaYell K CKUTIOBOMY
MOIbEMHUKY:



1 - nonyBaros; 2 - BArOHOONPOKUBIBATENb; 3 - IPUEMHAas TpaHIles; 4 - eperpy304HbIi KpaH; S -
mradenb; 6 - meperpy304HbIii BaroH; 7 - OyHKephl 3cTakapbl; 8 - IpOXOT-NUTATENb; 9 - KOHBEHED;
10 - mepekuaHoM J0TOK; 11 - BecoBas BopoHka; 12 - ckur; 13 - Boponka; 14 - xonBeiiep; 15 -
Oynkep memouu; 16 - Tenexka 17 - meperpy3ounslii BaroH; 18 - OyHkep ans kokca; 19 -
rpoxor-nurarenb; 20 - BecoBas BOpoHKa; 21 - BO3AyXOIyBHas MmamiuHa, 22 -
BO3/yXOHarpeBarelb; 23 - TpyOOnpoBOI AyThs; 24 - JOMEHHAs 11€4b; 25 - MbUICYJIOBUTEIND; 26 -
cKkpy00ep; 27 -TpyOst Bentypu; 28 - 3a1BrxkKa; 29 - HAMONMHSAIOUINA MEXKOHYCHOE IPOCTPAHCTBO
razonpoBo; 30 - ApoccesibHOE YCTPOMCTBO; 31 - BOJ0OTAECIUTEINb; 32 - 3aBUKKA; 33 - KOJUIEKTOP
ra3oBOM CeTH 3aB0J1a; 34 - OIyBaroH /sl KOJOIHUKOBOM 1buiK; 35 - cBepawiIbHas MamuHa: 36 -
aJIeKTponymika; 37 - CTallMOHApHBIN >keno0 aiia 4yryHa, 38 - Kavaromwuidcs xenod; 39 -
qyryHoBo3; 40 - kpaH auTeiHoro 1Bopa; 41 - paznuBodHas MammHa; 42 - Mukcep; 43 - xenol s
ciuBa 1uiaka; 44 - niakoBo3; 45 - rpaHyIsALIUs 1IUIAKA.

2. C KOHBeWepHOU Moja4yeil MUXThI Ha KOJIOITHUK

TexHomoruyeckas cxema MIpOU3BOJACTBA YyIr'yHa C KOHBeﬁepHOﬁ nogayer Ha KOJIOIITHUK:

1,9 — rpoxor; 2,7,10 — BecoBas Boponka; 3,6,11 — mutarens; 4,12,13 — xonseiiep; 5 —
cOopouHblil KOHBelep; 8 — kouBeliep; 14,16 — Oynkep ansg menouu; 15 —murarens; 17 — mubdep;
18 — Oynkep s kokca; 18 — Bo3gyxoayBHas MamuHa; 19 — Bo3mgyxonarpeBarenb; 20 —
TpyOoOInpoBoJ nyThs; 21 — MOMEHHas meub; 22 — NbUICYJIOBUTEND; 23 — ckpyOOep; 24— TpyOsl
Bentypu; 25,29 — 3anBuxka; 26 — HaOJHSIOUMNA MEKKOHYCHOE TMPOCTPAHCTBO Ta30MpOBO;
27 — JpoccenbHOE YCTPOWCTBO; 28 — BomoOTAENHTENb;, 30 — KOJJIEKTOp Tra3oBOM CeTu
3aBoja; 31 — BaroH Juisi KOJIOWIHUKOBOM MbLIK; 32 — CBEPIUIIbHAS MalllHA; 33 - 3JIEKTPOITYIIKA;
34 — cranoHapHBIN keno0 1id uyryHa; 35 — kavarouuiics xeno0; 36 — yyryHOBO3 ¢ KOBIIIOM
MHKCEpPHOT0 THIIa; 37 — KpaH JIMTEHHOTO ABOpa; 38 — pa3nuBOoYHas MamnHa; 39 — mukcep; 40 —
’KeJno0 Iy1g cnuBa nuiaka; 41 — niakoBos;

INPOEKTUPOBAHUE JIMHUMN ITPOU3BOIACTBA CTAJIM B KHCJIOPOJIHbIX
KOHBEPTEPAX



Pucynok 1. Texnomormueckas cxema pabOThl KOHBEPTEPHOTO Iiexa: |-KoHBeiiep; 2-COBOK ¢
JIOMOM; 3-4yryHOBO3HBIM KOBII; 4-MalllMHA JUJIs CKAYMBaHUS 1UIaKa; S-yCTPOWCTBO JUif
U3MEpEHHs TeMIepaTyphl YyryHa; 6-KOHBeHep IS MOJauyM ChITYyYHUX MaTepHalioB B KOHBeWep;
7-OyHKep JUIsl CBITyYHUX MaTepuasoB; 8- BUOpOrpoxot; 9- nuratens; 10- Becwl; 11 — ycTpoiicTBO
JUTS TIOIa4H CBIITYYHX MaTepHalIOB B KOHBepTep; 12 u 13- kucinopoaHas 1 u3MepuTenbHas QypMsl;
14-6ynkep nns  deppocrnaBoB; 15-koHTeitHep 3arpy3ku OyHKepoB nisi  (peppocCIUIaBoOB;
16-morpy3umk; 17-meus myis HarpeBa (eppocruiaBoB; 18- ayieKTpomeusb IS pacIUIaBICHUS
amroMunus; 19- mammHa 11 TpaHCIOPTUPOBKH eppociuiaBoB; 20- cTaneBo3; 2 1-miakoBos; 22-
MaliMHa JUIsi OTCEYKM IIaKa;23- LEMEHTOBO3 Jisi WU3BECTKOBOW MbUIM; 24-MPOMBIIIICHHBINA
nblIecoc; 25- yoopouHasi MallluHa.

[MPOEKTUPOBAHMUE JINMHUU [TPOU3BOACTBA CTAJIU B AYT'OBbIX
OJIEKTPOIIEHAX

Pucynok CrpykrypHas cxema JCIILI;

1-koHBeWepHbI TpakT; 2-TpeldepHplii KpaH; 3-AMBl C IAXTOW; 4-KOBII C YYT'YHOM;
S-HarpeBaTellb IAaXTHOIO TUMA; 6.HEMpPEepbIBHBIN IUIACTUHYATHIN KOHBEHeEp; 7-KpaH; §-mallnHa
s yoopku wmycopa; 9-xouBeiiep; 10-Oynkep mna mwuth;  11-OyHkepa; 12-kKoHBeiiep;
13-kouBeiiep; 14-kouBeiiep; 15-Oynkepa; 16-konBeitep; 17-OyHkepa s (eppoOCIIaBOB;
18-nepenBmwxkHol KoHBeWep; 19-OyHkepa; 20-meus st HarpeBa ¢eppociiaBoB; 2 1-koHBewep;



22,23-cxnu3; 24.morpy3uuK; 25-MamuHa JUIst 10CTaBKH (peppocIiaBoB; 26-3J1eKTpHUYecKasi Ieub;
27-tpanchopmarop; 28-ra30KUCIOpOAHbIE ropenku; 29-craneBos; 30-muiakoBos; 31-MHIJI3;
32-npiMox0; 33-30HT Uil yJaBIWBaHMS Ta30B; 34-ra3004KMCTKa; 35-npiMoBas Tpyda; 36-AJ1C;
37-YIIBC; 38-arperar neus - koBu1; 39-hypmsl

I[TPOEKTUPOBAHUE JINMHUN COPTOIIPOKATHOI'O CTAHA

2 10 11 12

E e 6:7-
- 10 enzesnsmii il

Cxema PaCIIOJIOKCHUA OGOpy,HOBaHI/IH COBPEMCHHOTI'O COPTOBOI'O CTaHa:

1 — crennaxu AJid 3arOTOBOK; 2 — MOJBOASILUI [IEYHON POJIbIaHT; 3 — HarpeBaTeibHbIE Neun; 4
— HOXKHHMIIBI; 5 — YepHOBas rpymma Kiereil; 6 — jeTyuyne HOKHUIIBI WM JIUCKOBas caja3KoBas
nwia Juis ropsiyeid pe3ku Merania; 7 — YMCTOBas IpyMmna KiIeTH; 8§ — neTyuue OapabaHHbIE
HOKHUIIBI; 9 — XOJOIUIBHUK, 11 — cMOTKa py/lOHOB, 12 — posbrasr.

[TPOEKTUPOBAHUE JINHUU CTAHOB I'OPSTYEN ITPOKATKU
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KoMnoHOBKa HENPEPBIBHBIX CTAHOB ropsYei MPOKATKH:
A — cran 2000 HJIMK; b — ctan 2000 YepMK; B — ctan 2000 MMK;

1 — ochk mocnenHe HarpeBaTENbHOM MEeUr; 2 — YEPHOBOM OKAJIMHOJIOMATEh C BEPTHUKAIHLHBIMHU
BaJIKaMH, R YCPHOBAasd ABYXBAJIKOBAs KJICTh, 4 — YCPHOBBIC YHUBCPCAJILHBIC YCTLIPCXBAJIKOBLIC
KJIETH; 5 — MPOMEKYTOUYHBIN POJIBraHr; 6 — JIeTy4yrue HOXKHHUIII; 7 — YUCTOBOM OKATMHOJIOMATEIb;



8 — uncToBBIC YCTBIPCXBAJIKOBBIC KJICTHU, 9 — MoTalKH JJIsI TOHKHX ITOJIOC, 10 — moTanku JJIA
TOJICTBIX ITI0JIOC

[TPOEKTUPOBAHUE JINHWY CTAHOB XOJIOJHOU I[TPOKATKU

S >\
[opAvekaTaHan lopavexkaTaHan lopayekataHas
nonoca nonoca nonoca
Ynaneuune Ynanenue Ynanenue
OKanuHbl OKanuHb! OKanWHbi
v v v
XonogHasa XonogHasa XonogHan
npokatka npokaTtka npokaTka
v v v
3nekTponuTuyeckoe 3nekTponuTuyeckoe
TepmooGpaborxa obeaxmpreanve obeaxnpriBaHue
v v
_| [lpeccuposka I l TepmoobpaboTka I | TepmoobpaboTka |
v v v
__| Tonepeunan | [peccuposka | [opauee
pesxa OLMHKOBaHMe
v v v
MNpoaonshan __| neKTRONMIMYES- MNonepeyxan
pesxa KQOE nykexHne peska
XonoaHokataHble Peska OUMHKOBAHHBIE
WIPKMNChLI Ha KapTouKn NUCTEI

XonogHokataHsle Benas OumHKoBaHHbIE
NUCTLI > KecTb > nonocsl
XonogHokataHble YepHan
=g nonocel XecTb
a 6

CxeMbl TeXHOJIOTHYECKOro Impolecca Npou3BOICTBA
XOJIOJTHOKATaHOM JIMCTOBOW CTAJIH:
a — KOHCTPYKIITMOHHOM CTalu; 0 — KECTH; B — OIMHKOBAHHOW CTaJIN

BOHpOCbI JIJIsl CAMOCTOSITEJILHOM MOJAT0OTOBKH K 3aHITHIM

OOmume cBeeHHs O CTPYKTYpE COBPEMEHHOTO METAILTYPIrHYECKOTO 3aBOJa C MOJHBIM IIHUKIIOM,
€r0 OCHOBHBIX II€XaX, TEXHOJOTUYCCKUX JIUHHSIX U IPY30MOTOKAX



Mertannypruueckoe IpOU3BOJACTBO KaK CJIOXHAas CUCTEMA JIUCKPETHBIX U HEMPEPBIBHBIX
TEXHOJIOTUYECKUX OO0BeKTOB. CHCTEMHBIM MOAXOA K H3YYEHHIO M aHaIU3y TEXHHUYECKUX
00BeKTOB. MEeTO10J10rn4ecKie OCHOBBI CUCTEMHBIX MCCleA0BaHuN. ONTUMU3aLus TEXHUYECKUX
0o0bekToB. [Ipumenenne OBM i onTUMM3alMy TEXHUYECKMX OOBEKTOB IO I10KA3aTeNsiM
IIPOU3BOJUTEIIBHOCTH, HAIEKHOCTH, JKOHOMUYHOCTH U Ka4€CTBY BBIITYCKAaEMOW IIPOLYKIINH

OO61ue BOnpocsl NPOEKTUPOBAHUS METALTYPIMUECKUX MPEeAnpusTUil U 1exoB. OCHOBHbIE
IIOJIOKEHUS 110 OPraHU3alMM IMPOCKTHPOBAHMs. OTallbl IMPOCKTUPOBAHUA, UX COACPKAHHUE U
B3aUMOCBSI3b. [IpUHIMIIBI KOMIIOHOBKHM TEXHOJIOTUYECKOTO OOOPYAOBAaHUS IPOEKTHUPOBAHUSA
LIEXOB, OpraHU3aliy IPy30I10TOKOB U BHYTPU3aBOJICKUX cBA3€H. [Ipon3BOACTBEHHBIE MOIIIHOCTH
1exoB. (OCHOBHBIE TEXHMYECKHE HAIPABICHHUS B IPOEKTHUPOBAHMM METAJUIypPrH4E€CKHX
MPEAIPUATHI U LEXOB

OOoraieHue M OKyckoBaHHE ChIpbs. Arnomepanusi. CTpykTypa UM TEXHOJIOIMUECKHUN
npolecc arjioMepanMoHHbIX (adpuk. TexHOoJIoruyeckue JIMHUM CKIaJUpOBaHMsS, YCPEAHEHUs
KOMIIOHEHTOB LIMXThI, UX MMOATOTOBKH, JO3UPOBAHMSI, CMEILIMBAHUS U YKJIAJKU HA arjOMalliHYy.
Cxema nosiy4yeHus arjaoMepara, ero COpTUPOBKH U OXJIaKICHUS.

CrpykTypa 1 TEXHOJIOrHYecKkre cxeMbl (paOpHK 10 MPOU3BOACTBY OKaThbIel. KomnonoBka
000py/I0BaHus JIMHUN J03UPOBAaHMSI, CMEIIMBAHNS, OKOMKOBAHMSI IIMXThI, 00KHUra OKAThIIEH U
UX COPTUPOBKHU.

[Tpon3BOUTENBHOCTh TEXHOJOTHUECKOTO0 00O0pYNOBaHMUS M JIMHUH arjoMepaldOHHBIX
¢dabpuk u (hadpuK 1O TMPOU3BOACTBY OKATHIIICH.

[TnanupoBka, ol1iee yCTpOHCTBO U OCOOCHHOCTH TEXHOJIOTMYECKUX JIMHUHM, OTACICHUN U
Y4acTKOB JOMEHHBIX II€XOB. TEXHOJOTMYeCKHe JIMHUM [UIsl TPaHCIOPTUPOBKH, XpaHEHUS,
YCPEIHEHUSI U [T0/IaYH ChIPBIX MaTEepHAIOB HA OYHKEPHYIO 3CTaKaly U UX KOMIIOHOBKA.

CucreMbl TPaHCIOPTUPOBKHU HIMXTOBBIX MATEPUATIOB K CKUIIOBOMY ITOJbEMHHUKY.

CnocoObl ¥ cUCTEMBI MOJAUM IIUXTOBBIX MAaTEPHAIOB Ha KOJIOIIHUK U 3arpy3KH UX B
JIOMEHHYIO TI€Yb.

KomnoHoBka 000py10BaHus JIMTEHHBIX ABOPOB M Y4acTKOB JAJIS epepabOTKU MPOJYKTOB
r1aBku. CxeMbl BO3lyXOHarpeBareseil, 0TBoa NpoAyKTOB TOPEHUs U UX OUYUCTKHU. Bb1Oop Tuna u
HE00XO0/IMMOT0 KOJINYECTBA TEXHOJIOIMYECKOI0 000PYAOBAaHUS IOMEHHBIX 1IEXOB.

HoBble TEXHOIOrMYECKHE JIMHMM, CHUCTEMBI M KOMIUIEKCHI JOMEHHOI'O IPOM3BOCTBA.
[TepcrieKTHBBI Pa3BUTHUS TOMEHHOTO ITPOU3BOJICTBA, €TO MEXAaHU3AIMU 1 aBTOMAaTH3aI1H.

OcHOBHBIE CIOCOOBI MPOU3BOACTBA cTaM. OOIIas XapaKTepUCTUKA CTAJIETIIaBIIIBHBIX 11EXOB.
Crioco6bI epepaboTKH METAUIMYECKOT0 JIoMa K 1i1aBke. [ImaHnpoBka y4acTKOB KOIIPOBOTO 1eXa
U uX 000py/OBaHUE.

CriocoObl XpaHEHHsT W JOCTaBKM YyryHa B CTaJleIUIaBWIbHbIE IIEXH. YCTPOHCTBO U
000py/i0BaHNE MUKCEPHOTO oTAeeHus . OTaeneHue nepeanBa yyryna. Koy MUKCEpHOTO THTIA.

[luxTOBBIE OTHENEHUS CHIMYYHX MaTepuanoB. CHCTEMbl [OCTaBKH, JO3UPOBAHUS H
3arpy3Ku ChITyYMX MaTepHajoB U ¢eppocmiaBo. O60pynoBaHHe KOHBEHEPHOIO TPaKTa.

[TocnenoBareabHOCTh BBIOJIHEHUS TPOEKTA U ONpeiesieHNe TapaMeTpOB KOHBEPTEPOB.
YCTpolCTBO KOHBEPTEPHBIX 11€X0B. BBIOOp KoimdecTBa M €MKOCTH KOHBepTepoB. (Cxema
IIPOU3BOJICTBA KOHBEPTEPHOM CTalln U XapaKTEpUCTHKA TEXHOJOTMYECKUX OIEpaluil.
Pa3paboTka 00beMHO-TIIIAHUPOBOYHBIX pemeHuid. OmnpeneneHne XapakTePUCTHK M KOJINYECTBA
OCHOBHOTO  00OpYIOBaHUS OTIENEHUH W YYacTKOB  KOHBEPTEPHOrO  Liexa.
TexXHUKO-?KOHOMHYECKHUE MTOKa3aTeu paboThl KOHBEPTEPHOT'O IIeXa.

YCTpOMCTBO  AJIEKTPOCTANIEIUIABUIIBHBIX  II€XOB. BbIOOp KOJIMYECTBA U €MKOCTH
anekTponeueil. TexHomornueckas cxema paboThl COBPEMEHHOTO AJIEKTPOCTANICIUIABUIIBHOTO LIeXa
C IYyrOBbIMH 3J1eKTpornieyamy. [lpuHnunuanbHble NpoeKTHBIE peleHus. Beioop o6opynoBanus u
COCTaB €ro KOJIMYECTBA.



Bueneunas (xoBmieBas) oOpabotka cramu. IlpocThie W KOMOWHUpPOBaHHBIE METOJIbI
BHEMEUYHON 00pabOTKH, WX XapakTepucTuka. KOMIIOHOBKa IpoJieTa BHEMEYHOW 00padOTKH,
coctaB obopynoBanusa. BpiOop mnoTpeOHOro KoJIMYecTBa OOOPYJIOBAHUS M PpacueT ero
MIPOU3BOIUTEIILHOCTH.

OOmas xapakTepucTuka oTaeiaeHui HemnpepbiBHOW pazimBku ctamu (OHPC).  Tumsr
MHIJI3 u ux npumenenue. Boioop ocHoBHbIX mapamerpoB MHJI3. Onpenenenue konuuecTBa
MHJI3 B oTneneHnu HenpepbIBHOK pa3inuBku. OOBEMHO-TUIAHUPOBOYHBIC PEIICHUS pa3MEICHUS
MHJI3 B nexe. Texnonoruueckas cxema padotsl OHPC. YyacTku moAroToBKH MpOMEXyTOUHBIX
KOBIIEH M CMEHHOTO TEXHOJOrmyeckoro oOopyroBanusi. CoriiacoBanue paboOTBl arperaTtoB
CTaJICTUIaBWIIBHBIX, BHENIEYHOU 00padoTku ctanmu 1 MHJI3.

[TpokaTHOE MPOU3BOACTBO B CTPYKTYPE METAJUTyPrUYecKoro 3aBoja. OCHOBHbBIE CHOCOOBI
00paboTkn MeTayuioB JaBiieHHMeM. COpTaMeHT MPOKATHOW MPOAYKIUH. TeXHOIOTHYeCKUi
MPOLIECC MPOU3BOICTBA MIPOKATA.

Crpykrypa npokarHoro 1exa. Kinaccupukamus u xapakTeprucTuka crioco00B IMPOU3BOICTBA
npokata. Knaccuukarus mpokaTHEIX CTAHOB U MX pad0YMX KIIETEH.

Br160p TexHOJOTrMYecKOW CXeMbl MPOU3BOJCTBA MpOKaTa M TUMA MPOKATHOTO CTaHa.
Crioco0ObI, CXeMBbI, XapaKTepUCTHKA, KOMIIOHOBKa ¥  IPOU3BOAUTEILHOCTh  YYaCTKOB
CKJIQIUPOBAHHUS U TMOATOTOBKE K TMPOKATKE HCXOJHOW 3aroToBKU. BbIOOp OCHOBHOrO u
BCIIOMOTaTeNIbHOTO 000PYI0BaHHUSI.

CoproBeie mexu (cranbl 450, 370 u 170 OAO «MMK»). Cxembl KOMIIOHOBKH
000py/I0BaHUs, XapaKTEPUCTUKH, COPTAMEHT, TPY30MOTOKH, MPOU3BOJCTBEHHBIC MOIIHOCTH.
TexHonornyeckrue Npouecchl MPOKaTKU U UX OCOOEHHOCTH.

Boi6op mnoTpeOHOro KoOJM4ecTBa OCHOBHOTO M BCIIOMOTAaTENIbHOTO 00OpYyIOBaHMUS.
[lepcnekTUBBI pa3BUTHSL.

OcHOBHBIE THIIBI JTUCTOBBIX CTaHOB ropsiueit mpokatku (crad 2000 u 2500 OAO «MMK»).

CxeMbl, TEXHOJIOIMUECKHE MPOLECChl MPOKATKH, XapaKTEPUCTHUKU OOOpPYIOBAaHUS M PEXHUMbI
paGoTbl. HoBble TeXHHWYECKHE peIIeHUs B MEXaHMW3allMM M aBTOMATH3allMU TEXHHUYECKUX
onepanuii. Bei6op coctaBa 000opynoBaHusi, NPOM3BOAUTEIBLHOCTH 1I€Xa.
OcoOeHHOCTH pa3BUTHSI COBPEMEHHBIX CTAHOB XOJIOIHON MPOKAaTKU. OCHOBHBIE THIIBI JINCTOBBIX
cta”oB xonoaHou npokatku (ctanbl 2000 u 2500 xonoanoi mpokatkn OAO «MMK»). Cocrtas u
CXEMBbl pacCIOJIOKEHUsI OOOpYIOBaHUS CTAHOB, COPTAMEHT NPOAYKIMH, TEXHOJIOIMYECKHE
npolecchl MPOKAaTKM M OTHENKHM, TpeOoBaHMS K  KadecTBY MNpoiaykKuuu. Pacuer
IPOM3BOIUTENFHOCTH cTaHa. HempephIiBHBIE CTaHBI U CTaHbl OECKOHEYHOH MPOKATKH JIUCTOB U
JIEHT, UX 0co0eHHOCTU. Bonpockl cuHXpoHU3auu padboTsl 000pynoBaHus cTaHOB. [lepcriekTuBbI
pa3BUTHS IPOKATHOTO IPOU3BOACTBA.



IMPUJIOXEHUE 2

OueHovHbIe CpeACTBA /1JIs1 MPOBeAeHHs POMEKYTOUYHON aTTeCTAlNU

a) [nmanupyemsbie pe3ynabTaThl 00yUYEHHUS U OLEHOYHbIE CPEJICTBA JIJISl TPOBEACHUS MPOMEXYTOUYHOM aTTECTALNH:

CTpyKTypHBIH
3J1eMeHT
KOMIIeTeHIIUH

IInanupyemsle pe3yJibTaThl 00y4eHHs

OueHo4YHbIE CPeACTBA

OIIK-9:

CriocobeH BHCAPATH U OCBAMBATb HOBOC TCXHOJIOIT'MYCCKOC 06opy1[0BaHHe;

OIIK-9.1:

Pemraer cranmapTHbie 3a1auu podecCHOHANBHOM
NeSITeIbHOCTH MO BHEIPEHUIO U OCBAaUBAHMIO
HOBOI'O TEXHOJIOTHYECKOIO 000PYAOBaHMSL.

aogrwpdPE

o

©

10.
11.

12.
13.

14.
15.

Bomnpocsl 1151 TOATOTOBKHU K YK3aMEHY

Ob6oraiieHue eae30pyAHOT0 ChIPhs, XapaKTEPUCTUKA OCHOBHBIX CITIOCOOOB.
CTpyKTypa ¥ TEXHOJIOTHYECKUN TIPOIECC arJIOMEPAIIMOHHBIX (habpuK

CTpyKTypa U TEXHOJIOTHUECKUM mporiecc pabpuK Mo MPOU3BOICTBY OKATHIIICH.
[TnaraupoBka u odI1Iee YCTPOMCTBO JOMEHHBIX IIEXOB.

TexHoMOrnYecKre JIMHUU TOJIaYl MaTEPHAIOB Ha OYHKEPHYIO dCTaKaly
JIOMEHHOTIO IIeXa.

Cuctembl TPaHCIOPTUPOBKH IIUXTOBBIX MAaTEPUAIIOB K JIOMEHHOMY MOEMHUKY.
CrocoObI ¥ CUCTEMBI TT0/IaYH MIUXTOBBIX MAaTEPUATIOB HA KOJIOITHUK U 3arpy3KH UX
B JIOMEHHYIO I1€Yb.

Y CTpolCTBO JIMTEHHBIX IBOPOB IOMEHHBIX LIEXOB.

Bo3ayxoHarpesarenu, X pacrnoyioKEHUE U YCTPOHCTBO.

CriocoOBI ¥ CHCTEMBI OUHCTKH JOMEHHOI'O ra3a.

Pa3znuBo4HOE OTJENIeHre JOMEHHOTO 11eXa, COCTaB 000PYIOBAaHHUS, €r0
XapaKTePUCTHUKA.

[IuxTOBOE OTACNEHUE CTANETUIABUIBHBIX I[EX0B, X 000pYI0OBaHUE,
XapaKTePUCTHUKA.

Cucrembl oAauU KUJKOTO Yyr'yHa B CTAJICTIIIABUIIbHBIE LIEXU.

[InannpoBKa KOHBEPTEPHBIX 1IEXOB, COCTAB O0OPYAOBAHUSI.

JIvHNM TPY30MI0TOKOB KOHBEPTEPHBIX LIEXOB.




16. YcTpoiicTBO 1 paboTa 3IEKTPOCTANEIUIABIIBLHBIX IIEX0B C TYTOBBIMH ITEYaMH.

17. JIuHuM rpy30MOTOKOB JIEKTPOCTAICTUIABHIBHBIX 1IEXOB.

18. Bueneunas o0paboTKa cTajam, COCTaB 000PYJIOBaHUS, €T0 XapaKTePUCTHKA.

19. MamuHbI HEMTPEPBIBHOTO JIMUThS 3aTOTOBOK, X THITBI U COCTaB 000PYyI0OBaHHUSI.

20. OcHOBHBIE CITOCOOBI 00PAOOTKM METAIIIOB JIABJICHUEM, UX XapaKTEPUCTHKA.

21. CopTaMeHT NPOKATHOU MTPOTYKIIHUH.

22. Knaccu¢ukanusi mpOKaTHBIX CTaHOB.

23. Knaccudukanus pabounx KiIeTei.

24. Ouar nedopmanuu, ero napaMeTpsl, KX U3MEHEHUE B POLIECCE MTPOKATKH.

25. DHeprocuiioBbie TapaMeTphI PoIiecca MPOKATKH.

26. IToaroToBKa HCXOIHBIX MAaTEPUAIOB K IIPOKATKE.

27. CocrtaB, cxema pacIioIoKeHUs] 000PYI0BaHMsI U TEXHOJIOTHUYECKHI MPOIece
IPOM3BOJICTBA IIMPOKOIIOIOCHOM CTAIH.

28. CocraB, cxema pacroyIoKeHUs] 000PYI0BaHMsI U TEXHOJIOTHUYECKHI MPOIece
IPOU3BOJACTBA copToBOil npoaykiuu (crad 450 OAO «MMK»y).

29. CxeMbl KOMITOHOBKH 00OPY/I0BaHUSI, COPTAMEHT M TEXHOJIOTUYECKUH MPOIIECC
IPOM3BOJICTBA KaTaHKU U 1poBoJiokH (ctaH 170 OAO «MMK»y).

30. HenpepbIBHBIC TPaBUWIIbHBIC arperaThl, COCTaB 000pYyI0OBaHHUS, TEXHOJIOTHUCCKHMA
npoIiecc.

31. CopTaMeHT NPOAYKIIUU IIEXOB XOJIOAHON MPOKATKH.

32. Cocrag, cxema pacroIoKeHHst 000pyI0BaHUS U TEXHOIOTUIECKUIA TIPOIIECC

MPOU3BOJICTBA XOJIOJHOKATAHBIX JIUCTOB U JICHT.

HpaKTI/I‘{eCKI/Ie 3aJaHus

1. ITpoexTrpoBaHKe JTMHUU ITPOU3BOJICTBA arjaoMepara.

2. IlpoexkTrpoBaHNe TUHUU TTPOU3BOCTBA OKATHIIIEH.

3. IIpoexkTrpoBaHue JMHUM TPOU3BOJICTBA YyTyHa.

4. IIpoexTpoBaHKEe JTUHUYU IPOU3BOJCTBA CTAJIM B KOHBEPTEpaxX.

5. IIpoexTupoBaHue JIMHUM IPOU3BOJICTBA CTAIU B AYTOBBIX JIEKTPOIICUYaXx.

6. TexHOJIIOrM4YeCKuEe OCHOBBI TPOCKTUPOBAHUS IIPOKATHBIX 1IEXOB,
IIPOU3BOJUTENBLHOCTD IIPOKATHBIX CTAHOB.

7. 1lpoexTHpoBaHWE JUHUU IPOU3BOACTBA COPTOBOM CTAJIN.




8. IIpoexTupoBaHue TMHUN TPOU3BOJCTBA CTAJIHU B IYTOBBIX JJIEKTPOIIEUaX.

9. TexHONOrMYeCKUe OCHOBBI IPOEKTUPOBAHUS IIPOKATHBIX LIEXOB,
IIPOU3BOIUTEIILHOCTD IPOKATHBIX CTAHOB.

10. TIpoekTupoBaHME JIMHUHU IPOU3BOACTBA COPTOBOM CTaJIH.

11. IlpoexTupoBanne TMHUK IPOU3BOJCTBA TOJICTOIO JIUCTA.

12. IIpoekTupoBaHue JUHUU TPOU3BOJICTBA HTUPOKOIIOJIOCHOM CTaIH.

13. IlpoexTupoBaHue JIMHUY IPOU3BOJICTBA XOJIOJHOKATaHOU JIMCTOBOM CTalM.

14. IIpoexTupoBaHue JINHUU IPOU3BOCTBA CTAIU B KOHBEPTEPAX.

15. IlpoexTupoBaHu€ IMHUM IPOU3BOJICTBA 3JIEKTPOCTAIN B JyrOBOH €YU

3aJaHHOW ITPOU3BOIUTEIILHOCTH.

16. IlpoexTupoBanue TUHUHM Mpou3BoacTBa OmomoB B MHII3  3amanHOM

IIPOU3BOJUTEIIBHOCTH.

17. IlpoexTupoBaHUE JIUHUM IPOU3BOJICTBA COPTOBBIX 3aroToBok B MHJI3

3aJlaHHOW ITPOU3BOUTEIILHOCTH.

3amanus A KypcoBOil paboThI

1. [IpoekTupoBaHue JUHUH POU3BOJICTBA arjioMepaTa 3a1aHHON
IIPOU3BOJUTEIIBHOCTH.

2. [IpoexkTrpoBaHue JUHUH POU3BOICTBA OKATHILIEH 3a/1aHHOMI
IIPOU3BOJUTEIIBHOCTH.

3. [IpoexkTupoBaHKe JTUHUM NTPOU3BOJICTBA UyT'yHA 33JaHHON IPOU3BOAUTEIHLHOCTH.
4. IIpoekTrpoBaHUE JIMHUY NPOU3BOCTBA YYI'yHa 3aJaHHOW IIPOU3BOJUTEIBHOCTH.
5. IIpoexTupoBaHu€e JIMHUM IPOU3BOJICTBA KUCIOPOIHO-KOHBEPTEPHOU CTaIN
3aIaHHOU MTPOU3BOJUTEIIBHOCTH.

6. [IpoexTpoBaHNe TMHUU [TPOU3BOJICTBA AJIEKTPOCTAIM B TyTOBOW ME4H
3aIaHHOU MTPOU3BOJUTEIIBHOCTH.

7. IlpoexTrpoBaHuE JIMHUM IPOU3BOJICTBA COPTOBOM CTAJIHU ONPEAECICHHOTO

COpTaMEHTA.
8. IIpoekTupoBaHue TMHUU TPOU3BOJCTBA TOJICTOJUCTOBOM CTAIM OIPEEICHHOIO
COpTaMEHTA.

9. IIpoexTrpoBaHKE TMHUH TPOU3BOJICTBA IUPOKOIIOJIOCHON CTAJIA ONPEAEIEHHOTO
COpTaMEHTA.

10. IIpoekTupoBanue JIMHUU MIPOU3BOJCTBA  XOJIOJHOKATaHOMU

JINCTOBOM CTaJIn ONPCACIICHHOI'0 COCTaBa.




11. IIpoexTupoBaHue JMHUU 000raTUTENFHON (haOpHKH 3a1aHHON

IPOM3BOIUTEIBLHOCTH
12. IlpoexkTupoBaHye JIMHUU IPOU3BOJICTBA arjioMepara 3aJaHHOU
IPOU3BOUTEIBHOCTH.

13. IlpoexTupoBaHue JIMHUY IPOU3BOJICTBA OKATHIILIEH 3aJaHHON

IPOU3BOUTEIBHOCTH.
14. IlpoexTupoBaHye JIMHUY IPOU3BOJICTBA YyTryHa 3a/1aHHOM POU3BOIUTEIBHOCTH.




0) Ilopsinoxk mpoBeneHHs] MPOMEXKYTOYHOW ATTECTALMM, NMOKA3ATEJH U KPUTEPHHU
OLlCHUBAHMUSL:
Kpurepuu orieHKY (B cOOTBeTCTBUH € (pOpMUPYEMBIMU KOMIIETEHIMAMH H
IVIAHUPYEMbIMH pPe3y/ibTAaTAMU 00yUYeHHUs):

- Ha OLEHKY «OTJMYHO » — OOyyaromuics IOKa3blBaeT BBICOKUI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIUH, T.€. JOJDKEH 3HATh OCHOBHBIC TEXHOJIOTUYECKUE TPOILIECCHI
HOJY4YEeHHUsl MPOAYKLUHU U UCHOJIb3yeMOoe 000pylI0BaHUE, BIUSHUE PEKUMOB TEXHOJOTHMUECKUX
IIPOLIECCOB HA KAUYECTBO M3TOTOBJIEHMS AETAJIEH MAIIMH, COBPEMEHHOE COCTOSIHUE U IIEPCIIEKTUBBI
pasBUTHSL ~ METAUIyprHyecKoro  IMPOU3BOJACTBA,  MNEPEAOBbIE  METOAbI  HKCIUIyaTallUuH
MEXaHUYECKOT0 000PYAOBaHUS, YMeTh pa3padaThiBaTh TEXHOJIOTUYECKHUE MTPOLECCHI TOTYYECHUS
U3JIeNUH,  OPUMEHATh  METOJAbl  CTAHAAPTHBIX  MCHOBITAHUM 1O  OINpPENEICHUIO
(U3UKO-MEXaHNYECKUX CBOIMCTB M TEXHOJIOTMYECKUX MTOKa3aTeslel UCII0Ib3yEeMbIX MaTepHajIoB U
TFOTOBBIX HW3J€IMM, BBIOMPATh METAUIYPrUUYE€CKHE MAIUIUMHBl JUJII KOHKPETHBIX YCJIOBUM
JKCIULyaTallud M OO0ECleYeHUs KauecTBa BBIIYCKAaeMOM MPOJAYKLUHU; BJaAeTh OIBITOM
IPUMEHEHUS METOAUKU Pa3pabOTKU TEXHOJIOIMYECKHUX IPOLIECCOB M3TOTOBJIEHMS, PEMOHTA U
MeXaHU4eCKOM 00paboTKu aeranei, croco0amMM MOBBILIEHUS HAAECKHOCTH TEXHOJIOIMYECKOIO
000py/10BaHUsI METAJTYPIUUECKUX 1IEXOB;

— Ha OLEHKY «XOPOIIO » — 00Yy4Yaroluiics MoKa3bIBaeT CPeJHUI ypoBeHb c(HOPMUPOBAHHOCTH
KOMIIETEeHIINH, T.€. JOJDKEH 3HATh KIACCU(UKAIMIO, CTPOSCHHE M CBOHCTBA BaKHEHIINX
KOHCTPYKLIMOHHBIX MaTE€pHUaroB, COBPEMEHHbIC METO/bl UX MOJIYYEHHUS M CHOCOOBI MOBBIIIEHUS
KayecTBa IMPOJIYKUUHU, Ha3HAUEHUE M KOHCTPYKLHMIO OCHOBHOTO U BCIIOMOTraTeIbHOTO
00OpyJOBaHUS ~METAUTyprHYeCKMX II€XOB, OCHOBHBbIE HAy4YHO-TEXHMUYECKHE IPOOJIEMBI
AKCIUTyaTallMM  MEXaHHYECKOro  O0OpydOBaHUS  METAIYPTUYECKUX  IIE€XOB; yMeTb
000CHOBaHHO BBIOMpATh METO/bl (OPMOOOPA30BaHUS 3arOTOBOK M JeTajedl M Y4HUThIBATh
BIMSHUE D3THUX METOJOB Ha KayeCTBO JIeTaled METaJUlypru4eckoro o0opy1oBaHus, BEIOUpaTh U
pasMelaTh TEXHOJOTHUECKOe 000PYI0BaHUE B COOTBETCTBUH C UX MPOMYCKHOM CIOCOOHOCTHIO U
rpy30I0TOKaMU; BJaJdeTh METOJaMH pacueTa U 00eCTIeUeHHs] PallMOHAIBbHBIX TEXHOJIOTHYECKUX
IpPOIIECCOB  M3TOTOBJICHMS JleTajiell MalluH, MeToJaMH aHajiu3a paboTOCIOCOOHOCTH
TEXHOJIOTHYECKOTr0 000py10BaHUS METAILITYPIrHUECKUX 1IEXOB;

— Ha OIIEHKY «Y/AOBJETBOPHTEJbHO» — OOYyJaloIIUIiCs IOKa3bIBAeT MOPOTOBBIH YPOBEHb
c(OpMHUPOBAHHOCTH KOMIETEHIIMM, T.€. JOHKEH 3HATH CTPOCHHUE BaXKHEUITUX KOHCTPYKIIMOHHBIX
MaTEpUaioB, COBPEMEHHBIE  METOABl MX  IOJY4YEHMs, TEXHOJIOTHIO  IPOU3BOJCTBA
METAJITyprUuecKuX MpeanpusITHii, Ha3HaU€HUE, OCHOBHBIE XapaKTEPUCTUKH 1 IPUHLIUIT IEHCTBUS
METAJUIyprMYecKMX MalluH M 000pydOBaHUS; yMeTb  BbIOUpaTh  HEOOXOIUMBIH
KOHCTPYKIMOHHBI MaTepuaid Ha OCHOBaHMM YCJIOBMM paboThl JeTajieil MaluH Ui X
U3TOTOBJICHHSI, BOCCTAHOBIICHHUS U MEXaHUYECKOH 00pabOoTKH, pa3pabaThIBaTh TEXHOIOTHYECKUE
MPOLECCHI, BbIOMpATh OCHOBHBIE MapaMeTpbl METAJUIypPrH4eCKHMX MallMH U 000pYyJOBaHMUS;
BJaJeThb METOJMKaMH BbIOOpa pAIMOHAIBHOTO METO/a IOJYYeHHsI 3aroTOBOK, HaBBIKAMU
CaMOCTOSITENIbHOM pabOThI ¢ HAYYHO-TEXHUYECKON HH(popMalel B 001aCTH METaITypruuecKux
TEXHOJIOTUH U 000pyJOBAHUS;

— Ha OLIEHKY «HeYJAO0BJIETBOPUTEIbHO» — PE3YyJIbTaT 00YUeHUs HE JOCTUTHYT, 00yJaronuiics He
MOYKET I0Ka3aTh 3HAHHs Ha YPOBHE BOCIPOU3BENEHHUS M O00BACHEHHS MH(OPMAIH, HE MOXKET
MOKa3aTh UHTEJJIEKTya IbHble HABBIKU PELICHHsS MPOCTHIX 3a/1ad.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS 3a4eTa:

— Ha oyeHKy «3aumeHo» — 00yUaIONINIICs MMOKa3bIBACT BRICOKUN ypOBEHB CPOPMHUPOBAHHOCTU
KOMIIETEHIIHIA, T.€. TOJDKEH 3HATh OCHOBHBIC TEXHOJIOTHUECKUE MPOIECCHI MOTYUSHHSI U3ICIIUH 1
HCIIOJIB3YCMOC OGOpyIIOBaHI/Ie, BJIMAHUC PCIKHUMOB TCXHOJOTMYCCKHUX MNPOUCCCOB HA KA4YCCTBO
W3TOTOBIICHHS JIeTAJICH MalllvH; yMeTh pa3padaThiBaTh TEXHOJIOTUYECKUE MPOIECCHI TOTYYCHUS
U3JeNuil, IPUMEHATh METOJbl CTAHAAPTHBIX HCHBITAHUN MO ONPEACTICHUIO (PU3MKO-MEXaHH-
YECKHX CBOMCTB M TEXHOJIOTMYECKUX TMOKa3aTelel HCIOJIb3YyeMbIX MaTepHajoB M TOTOBBIX
HSHCHHﬁ; BJIA1€Th OIIBITOM NPHUMCHCHUA METOIUKHU p3.3pa6OTKI/I TCXHOJIOTHYICCKHUX MPOLUCCCOB
W3TOTOBJICHHS, PEMOHTA U MEXaHUYECKON 00pabOTKH eTanei;



— Ha OYeHKY «He 3a4meHo» — pPe3ynbTaT oOydeHHs HE JOCTUTHYT, OOydYalolIUICS HE MOXKET
MOKA3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEACHMS M OOBSICHEHUS UH(DOPMAIIMU, HE MOXKET TIOKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PELICHUS MPOCTHIX 3a/1a4.



